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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the tin alloy electroplating liquid which does not 

contain lead. 

[0002] 

[Description of the Prior Art] Solder (Sn-Pb alloy) is extensively used for the electrical and electric 
equipment and electronic parts. However, it was pointed out that the solder of the discarded electronic 
parts is eluted by acid rain etc., and serves as a pollution source of an underground water in recent years. 
Especially, development of the tin alloy with which lead does not contain lead since especially the effect 
is large serves as pressing need. As a tin alloy which does not contain lead, the Sn-Zn alloy, the Sn-Bi 
alloy, etc. are proposed. For example, hydroxycarboxylic acid or its salt is contained in JP,6-228786,A, 
and the tin-zinc alloy plating bath whose pH is less than [ 2.0 or more ] 3.5 is indicated. However, the 
soldering nature is about 90%, and the tin alloy plating coat formed with such conventional Sn-Zn alloy- 
plating liquid was not able to say the highest that dependability is enough, either. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention was more excellent in soldering nature, and 
aimed at offering the tin alloy electroplating liquid and the plating approach of forming the tin alloy 
plating coat which does not contain lead. 
[0004] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly, using an organic metal 
sulfonate as Sn and a source of an alloy-content metal, this invention persons added the organic sulfonic 
acid and the citric acid as a stabilizer, and found out that the above-mentioned technical problem was 
solvable by using the plating liquid which set pH to 3.6-6.6. 

[0005] This invention is tin alloy electroplating liquid [0006] which contains the organic (a) organic 
sulfonic-acid (b) organic sulfonic-acid Sn (salt c) sulfonate (d) citric acid of the metal chosen from Zn, 
Bi, Ag, In, and Cu, or a citrate (e) surfactant, and is characterized by pH being 3.6-6.6 in 1. tin alloy 
electroplating liquid based on this knowledge. 2. Tin Alloy Electroplating Liquid Given in above 1 
whose Surface Active Agent is Characterized by being Polyoxyethylene Nonylphenyl Ether and/or 
Ethoxy Rate Alpha Naphthol [0007] 3. Tin Alloy Electroplating Approach Characterized by Using 
Plating Liquid of Publication for above 1 or 2 [0008] 4. Tin Alloy Electroplating Approach Given in 
above 3 Characterized by Making Plating Bath Temperature into 20-45 Degrees C [0009] 5. It is current 
density 2-20 A/dm2 The above 3 or 4 characterized by carrying out is provided with the tin alloy 
electroplating approach of a publication. 
[0010] 

[Embodiment of the Invention] Hereafter, it explains in more detail about the contents of this invention. 
The tin alloy electroplating liquid of this invention contains the following components, 
(a) the organic organic sulfonic-acid (b) organic sulfonic-acid Sn (salt c) sulfonate (d) citric acid of the 
metal chosen from Zn, Bi, Ag, In, and Cu, or a citrate (e) surfactant - here, explain each component of 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/28/06 



JP,-1 1-181589,A [DETAILED DESCRIPTION] 



Page 2 of 4 



each concretely. 

[001 1] (a) As an organic sulfonic-acid organic sulfonic acid, an alkane sulfonic acid, an alkanol sulfonic 
acid, phenolsulfonic acid, etc. are usable. Specifically as an alkane sulfonic acid, methansulfonic acid, 
ethane sulfonic acid, a propane sulfonic acid, a butane sulfonic acid, etc. can be mentioned. As an 
alkanol sulfonic acid, 2-hydroxy ethane sulfonic acid, a 3-hydroxy butane sulfonic acid, etc. can be 
mentioned. As phenolsulfonic acid, phenolsulfonic acid, a cresol sulfonic acid, a dimethylphenol 
sulfonic acid, etc. can be mentioned. Methansulfonic acid is mentioned as a thing with the among these 
most remarkable effectiveness. It is thought that the organic sulfonic acid is acting as a stabilizer in a 
plating bath. 

[0012] (b) Use Sn salt of the organic sulfonic acid indicated above (a) as a source of organic sulfonic- 
acid Sn salt Sn. Methansulfonic acid Sn can be mentioned as an example of representation. 
[0013] (c) Zn, Bi, Ag, In, and Cu can be mentioned as an alloy-content metal which forms organic 
sulfonate Sn and the alloy of the metal chosen from Zn, Bi, Ag, In, and Cu. As these sources of an alloy- 
content metal, the metal salt of the organic sulfonic acid indicated above (a) is used. In the case of a Sn- 
Zn alloy, for example, methansulfonic acid Zn can be mentioned as an example of representation. 
[0014] (d) A citric acid, a citrate citric acid, or citrate is added in order to stabilize the metal ion in 
plating liquid. A citric acid, ammonium citrate, etc. can be mentioned as an example. 
[0015] (e) A surfactant surfactant is for the difference of an oxidation reduction potential to make small 
the potential difference of large Sn and an alloy-content metallic element. By using the polyoxyethylene 
nonylphenyl ether and/or ethoxy rate alpha naphthol especially in the case of a Sn-Zn alloy, a deposition 
potential difference can be made small and it is possible to stabilize alloy presentation grace by it. 
Moreover, detailed-izing and the effectiveness to equalize are also acquired in a deposit crystal. 
[0016] The above (a) The plating liquid containing the component of - (e) needs to set the pH to 3.6-6.6. 
Since a deposit of an alloy-content element is controlled while pH becomes unstable [ plating liquid ] 
less than by 3.6 and becoming cloudy, it is not desirable. On the other hand, since a plating deposit coat 
will serve as a **** crystal and will become poor [ an appearance ] if pH exceeds 6.6, it is not desirable. 

[0017] As for plating bath temperature, it is desirable to consider as 20-45 degrees C. Since muddiness 
of a surfactant will arise if a galvanized point (part which is easy to become high current density) serves 
as a **** crystal deposit at less than 20 degrees C, and the variation in alloy grace becomes large and 45 
degrees C is exceeded on the other hand, it is not desirable. 

[0018] Current density is 2 - 20 A/dm2. It carries out. 2 A/dm2 In the following, since a deposit of an 
alloy-content element is controlled, it is not desirable. 20 A/dm2 Since it becomes then poor [ the 
appearance of a plating coat ], it is not desirable. What is necessary is just to perform churning of plating 
liquid suitably. 

[0019] Although the concentration of each component in plating liquid changed also with classes of 
alloy, in the case of the Sn-Zn alloy, the conditions which can control oxidation of a Sn-Zn alloy coat 
front face, and can obtain a still more uniform fine crystal were as follows, for example. 
Sn ion concentration: - 2-20g / lZn ion concentration: - 2 - 50 g/1 citrate concentration: - 50 - 250 g/1 
surface-active-agent concentration polyoxyethylene nonylphenyl ether: - 0.2 - 5.0 g/1 ethoxy rate alpha 
naphthol: - the ratio of concentration of 1.0 - 15.0 g/lSn and Zn is for the coat obtained with plating to 
consider as the grace beyond Zn9% for obtaining the eutectic temperature of 199 degrees C as solder. In 
order that the lower limit of Sn and Zn ion concentration may acquire the stable grace, a upper limit is 
decided from economical efficiency. A surfactant density range is determined from the amount 
regulation by the concentration and fizz which are taken to adjust deposition potential. 
[0020] 

[Example] Hereafter, although explained based on an example, this invention is not limited to this. 
(Example) Sn alloy -plating liquid containing each component indicated in Table 1 and the examples 1-8 
was adjusted. 
[0021] 
[Table 1] 
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[0022] Electroplating was performed on condition that the following on nickel sheeting using this 
plating liquid. 

3.8 to pH:6.5 solution temperature: - 35-40-degree-C current density: - 2 - 3 A/dm2 hour: - 10 
minutes, consequently formed Sn alloy-plating coat were as follows. 

deposit film thickness: 4.4-8.6-micrometer solder wettability: 100% cross time: - 0.48 - 1 second 
[0023] (Example of a comparison) The Sn-Zn plating liquid containing each component indicated for 
Table 1 and the examples 1-3 of a comparison was adjusted. Electroplating was performed on condition 
that the following on nickel sheeting like the example using this plating liquid, 
three to pH:7 solution temperature: - 35-40-degree-C current density: - 3 A/dm2 hour: - Sn alloy- 
plating coat which was formed in the case of 10 minutes, consequently the example 1 of a comparison 
was as follows. 

deposit film thickness: 10.2-micrometer solder wettability: - 90% cross time: - in the case of the 
example 2 (pH=3) of a 4.8-second comparison, it became with complications-like plating, and, in the 
case of the example 3 (pH=7) of a comparison, became with the appearance of a plating coat, and there 
were all problems. 

[0024] As mentioned above, Sn alloy-plating coat formed using Sn alloy-plating liquid of the example 
of this invention was extremely excellent in soldering nature with 100% of solder wettability, and less 
than [ cross time 1 second ]. 
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[0025] 

[Effect of the Invention] By using the tin alloy electroplating liquid of this invention, it is possible to 
form the tin alloy plating coat which was more excellent in soldering nature excluding lead, and the 
extensive application to the electrical and electric equipment, electronic parts, etc. is expected. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Tin alloy electroplating liquid which contains the organic (a) organic sulfonic-acid (b) organic 
sulfonic-acid Sn (salt c) sulfonate (d) citric acid of the metal chosen from Zn, Bi, Ag, In, and Cu, or a 
citrate (e) surfactant, and is characterized by pH being 3.6-6.6 in tin alloy electroplating liquid. 
[Claim 2] Tin alloy electroplating liquid according to claim 1 with which a surface active agent is 
characterized by being the polyoxyethylene nonylphenyl ether and/or ethoxy rate alpha naphthol. 
[Claim 3] The tin alloy electroplating approach characterized by containing the organic (a) organic 
sulfonic-acid (b) organic sulfonic-acid Sn (salt c) sulfonate (d) citric acid of the metal chosen from Zn, 
Bi, Ag, In, and Cu, or a citrate (e) surfactant as plating liquid, and using the tin alloy electroplating 
liquid whose pH is 3.6-6.6 in the tin alloy electroplating approach. 

[Claim 4] The tin alloy electroplating approach according to claim 3 characterized by using the 
polyoxyethylene nonylphenyl ether and/or ethoxy rate alpha naphthol as a surface active agent. 
[Claim 5] The tin alloy electroplating approach according to claim 3 or 4 characterized by making 
plating bath temperature into 20-45 degrees C. 

[Claim 6] It is current density 2 - 20 A/dm2 The tin alloy electroplating approach according to claim 3 to 
5 characterized by carrying out. 
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